Carcinoma induction following direct in situ transfer of v-Ha-ras into rat mammary epithelial cells using replication-defective retrovirus vectors.
Chemically induced mammary carcinomas often contain the activated Ha-ras oncogene. The role of this oncogene in the multistage process of carcinogenesis remains undefined. In order to model the role of ras in mammary carcinogenesis, gene transfer into adult rat mammary epithelial cells was accomplished by infusing helper-free, replication-defective retrovirus vectors into the central duct of each gland. In the initial experiments, the beta-galactosidase reporter gene was used to optimize the efficiency of this in situ gene transfer method. Stable infection of greater than 0.1% of mammary cells could be achieved following exposure to the beta-galactosidase gene-expressing vector. v-Ha-ras was then introduced into in situ adult rat mammary epithelial cells using this method. Cellular infection frequencies of less than 1% resulted in the frequent and rapid appearance of mammary carcinomas without any further treatment. Tumors arising following v-Ha-ras oncogene transfer resembled those induced by chemical carcinogens in both the kinetics of their development and histopathological spectrum. These observations support the hypothesis that ras activation can act as an initiation event in chemically induced mammary carcinogenesis. However, only a small percentage of v-Ha-ras infected cells, even with hormonal promotion, were neoplastically transformed, suggesting that ras-driven transformation is not a one-step event.